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4. Result and discussion 
Result and discussion of this experiment were divided into 2 
experiments. Experiment 1 discussed the effect of somatic cell count 
level on bulk milk quality. Experiment 2 discussed the effect of somatic 
cell count from individual cows according to healthy quarter and infected 
quarter in the same cow. 
4.1 Effect of bulk milk somatic cell count on milk quality 
Bulk milk somatic cell count (BMSCC) is an easily available and 
frequently used parameter to summarize the subclinical mastitis situation 
in a dairy herd. Although the percentage of cows with an individual SCC  
>400,000 cells/mL is an excellent parameter to summarize the subclinical 
mastitis situation, average herd SCC may be another useful 
complementary parameter. Bulk milk SCC is mainly used by dairy 
processors as a quality parameter, but it is also frequently used in 
research on udder health management and control strategies. 
4.1.1 Effect of bulk milk somatic cell count on milk composition 
A significant (P < 0.05) different between the three categories levels 
of SCC was found (Table 4.1). As expected, the level of BMSCC from 
dairy farmers showed great variations over sampling days. Mean BMSCC 





These BMSCC represent a wide range of raw milk quality that can be 
encountered in the Wandan, Pingtung, Taiwan dairy industry. Numerous 
studies, an high SCC is related to changes in the composition of milk. 
This change may have two main explanations (Sharma et al., 2011), 
Including injury of udder cells which reduces the synthesis of milk 
constituents in the udder, and changes in permeability of membranes and 






Table ‎4.1  Milk composition with different level of BMSCC 
 Grouping of BMSCC (x10
3
cells/mL)  
SEM Group A Group B Group C 
<200 200-500 500-750 
n 29 26 26  




























SEM : Standard error of mean. 
a-c
Means within a row with different superscripts are significantly 
different (P < 0.05).  
BMSCC had a significant effect on fat content (P < 0.05) (Table 
4.1). As seen in Figure 4.1, the bulk milk with higher BMSCC showed 
higher fat. Rajcevic (2003) indicated that the most important enzymes 
that somatic cells produce in response to mammary glands infection are 
Lipolytic enzymes. Gargouri (2008) showed a positive correlation 
between lipolytic enzyme activity and somatic cell count in milk. These 
lipolytic enzymes damage the milk fat globule membrane, exposing milk 
fat to degradation by lipoprotein lipase in the milk. This increase in 
lipolysis leads to elevated levels of free fatty acids, which can cause 




Figure ‎4.1  Means of fat in different BMSCC levels. Box: 25th and 75th 
percentiles, bars: min and max of data; median: a vertical 
line within the box; mean: a rhombus inside the box. 
 Table 4.1 shows that the BMSCC in milk significantly influenced 
the value of protein content (P < 0.001). The bulk milk with higher 
BMSCC showed higher protein (Figure ‎4.2).  The effects of SCC on 
protein constituents in cow milk are numerous and sometimes conflicting. 
Rajcevic et al. (2003), Najafi (2009), and Yarabbi et al. (2014) reported 
that cow milk with a high SCC contained more total protein than milk 
with low SCC. On the contrary, Sharma et al. (2011) found total protein 
content was the lowest in milk with the highest SCC levels. Botaro et al. 
(2015) found no significant differences between protein contents of milk 
with high or low SCC. Increases in the concentration of proteins from 
blood during mastitis lead to an increase in the concentration of soluble 
whey proteins (Ogola et al., 2007). Yarabbi et al. (2014) found a decrease 
in casein content when SCC increases, while Brandt et al. (2010) noted 
an increase in casein with an increase in SCC. High SCC in cow milk was 
also associated with higher soluble protein contents (Sharif and 
Muhammad, 2008). However, it is important to note that mastitis may 
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cause a decrease in the casein content and/or an increase of serum protein 
levels in milk, depending on the severity of the process (Garcia et al., 
2015).Therefore, the balance on casein and serum protein contents in 
milk could be responsible for confounding effects in each study. 
 
 
Figure ‎4.2  Means of protein in different BMSCC levels. Box: 25th and 
75th percentiles, bars: min and max of data; median: a 
vertical line within the box; mean: a rhombus inside the box.  
Table 4.1 shows that the SCC in milk significantly influenced the 
value of lactose content (P < 0.001). The bulk milk with higher BMSCC 
showed lower lactose (Figure ‎4.3). Several studies have reported 
decreases in lactose concentration in the milk of cows presenting high 
SCC (Dos Reis et al., 2013). A negative correlation was observed 
between the percentage of lactose in milk and the severity of the disease 
(Yarabbi, 2014). According to Garcia et al (2015), mastitis determines a 
continuous reduction in lactose concentration in milk with SCC above 
100,000 cells/mL. when SCC increases from 83,000 cells/mL to 





Figure ‎4.3  Means of lactose in different BMSCC levels. Box: 25th and 
75th percentiles, bars: min and max of data; median: a 
vertical line within the box; mean: a rhombus inside the box. 
4.1.2 Effect of bulk milk somatic cell count on physical properties 
Table ‎4.2 shows that the SCC in milk significantly influenced the 
pH value (P < 0.001). The SCC in milk were not significant with the 
value of acidity (P > 0.05). The bulk milk with higher BMSCC showed 
higher pH (Figure ‎4.4).  
Table ‎4.2  Physicochemical properties of milk samples of various 
BMSCC 
 Grouping of BMSCC (x10
3
cells/mL)  
SEM Group A Group B Group C 
<200 200-500 500-750 
n 29 26 26  





































SEM : Standard error of mean 
1
TA : titratable acidity. 
2









Ogola et al (2007) reported that the changes of pH were thought to 
be linked to the reduced secretory activities of the mammary cells and 
increased permeability of the mammary epithelium. This can lead to the 
transfer of components from blood to milk, including citrates, 
bicarbonates, and Na and Cl ions. Higher levels of citrate and bicarbonate 
found during udder inflammation may be responsible for elevated pH 
levels. 
 
Figure ‎4.4  Means of pH in different BMSCC levels. Box: 25th and 75th 
percentiles, bars: min and max of data; median: a vertical 
line within the box; mean: a rhombus inside the box. 
Table ‎4.2 shows that the SCC in milk significantly influenced the 
ionic calcium (P < 0.001). Figure ‎4.5 presents average values of ionic 
calcium analysed in this study. The bulk milk with higher BMSCC 
showed higher ionic calcium.  It is interesting to note  that ionic calcium  
show a wide variation in different bulk milk SCC.  It has been previously 
stated (Tsioulpas et al., 2007) that the average Ca2+ concentration in 
milk is about 2 mM. However, results from this study, showed that, the 
average free Ca2+ concentration was slightly higher, around 2.34 – 2.98 
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mM (Table ‎4.2). Lewis (2011) found that the mean value of free Ca
2+
 for 
sub-clinic mastitis was 2.90 mM, early lactation milk was 4.25 mM, and 
mid lactation milk was 2.90 mM. The lowest value found for bulk milk 
Lin (2002) study was 1.96 mM. 
 
 
Figure ‎4.5  Means of ionic calcium in different BMSCC levels. Box: 
25th and 75th percentiles, bars: min and max of data; 
median: a vertical line within the box; mean: a rhombus 
inside the box. 
Ionic calcium plays a major role in the stabilisation, rennetability, 
heat stability, and surface rheological properties of milk proteins (Lewis, 
2011). Calcium-mediated bonding is implicated as being involved in 
coagulation by heat, rennet, other proteolytic enzymes, acid, ethanol, 
charged polysaccharides, and low temperature. Ionic calcium is not 
routinely measured in the milk industry, either for quality assurance 





Figure ‎4.6  Means of ethanol stability in different SCC levels. Box: 25th 
and 75th percentiles, bars: min and max of data; median: a 
vertical line within the box; mean: a rhombus inside the box. 
Table ‎4.2 shows that the SCC in milk significantly influenced the 
ethanol stability value (P < 0.001). The bulk milk with higher BMSCC 
showed higher ethanol stability. There was a significant negative 
relationship between ionic calcium and ethanol stability in milk. High 
ionic calcium causes the negative charge to reduce and promotes 
instability at lower concentration of ethanol (Lin et al., 2009).  Milk 
ethanol stability (MES) was defined as the minimum concentration of 
added aqueous ethanol that gives rise to milk coagulation (Chavez et al., 
2004). Rathnayake (2016) thoroughly discussed newly proposed theories 
connected to MES and clearly showed that mechanisms involved in it 
were complex and not totally elucidated. the necessity of transferring this 
knowledge to formulate new dairy products or to extend the shelf life of 
the existing products such as cream liqueurs or alcoholic beverages (Chen 
et al., 2014). 
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MES was used as a simple, cheap, efficient and quick pass-or-fail 
test to detect milk sourness in many countries. This method is still in use 
in Argentina and Taiwan, leading to rejection of the batch of milk if clots 
were formed when 70% (v/v) ethanol solution was added to an equal milk 
volume. Moreover, the test was applied to predict milk heat stability 
because  the necessity to have an easy essay to evaluate this property 
(Rathnayake et al., 2016). 
4.1.3 Effect of bulk milk somatic cell count on microbial properties  
A significant (p < 0.05) difference between total bacterial counts of  
three somatic cell count categories of bulk milk was found (Figure 4.7). 






CFU/mL, respectively. The high 
level of total bacterial count is an indication of high somatic cell count 
because poor hygienic conditions during milking.  
 
Figure ‎4.7  Means of total bacterial counts in different BMSCC levels. 
Box: 25th and 75th percentiles, bars: min and max of data; 
median: a vertical line within the box; mean: a rhombus 
inside the box. 
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Many factors influencing bacterial count of milk also affect udder 
safety and somatic cell count. Mastitis organisms that often influence 
bulk milk count are Streptococcus spp., most notably S. agalactiae and S. 
uberis. Regarding to quality control, the increase of somatic cell count 
(SCC) in milk is the main marker for the detection and diagnosis of 
mastitis (Zeryehun and Abera, 2017). The direct link between changes in 
SCC and the onset of mastitis has indeed been known for a long time. 
Therefore, Elmoslemany, et al (2009) considered an increase in SCC as a 
marker of mastitis and the identification of the bacterial species causing 
the mastitis was most often neglected. However, the pathogenesis of 
mastitis has shown that the effects of mastitis on milk yield and 
composition may vary greatly with regard to the causative agent. These 
differences may in turn explain some previous conflicting reports in the 
field (De Garnica et al., 2013). 
4.1.4 Effect of bulk milk somatic cell count on pasteurized milk  
Raw milk quality measurements most often considered in regard to 
potential effect on processed product quality. These effect are the somatic 
cell count  and total bacterial counts. At higher levels, somatic cells and 
bacteria are associated with increased activity of enzymes that damage 
milk components and potentially result in product defects. 
Sensory evaluation of milk is the exclusive practical method 
available to study the human perception of milk product attributes such as 
color, flavor, and aroma. Results of descriptive test showed that the 
panelist were able to detect significant differences among samples with 
different BMSCC level. The scores of sensory (Figure ‎4.8) such as milk 
aroma decreased with high BMSCC, while scores for rancidity, 












Figure ‎4.8  Mean sensory attribute scores of pasteurized   milk with 
different levels of BMSCC. 
The influence of increased SCC on the quality and shelf-life of 
pasteurized fluid milk has only been evaluated in a few studies. Several 
studies found that increased SCC was associated with lower flavor 
quality in pasteurized milk. Pasteurized or UHT milk made with high 
SCC milk are characterized by the developement of off-flavors which 
correspond to flavor or odor defects (rancidity, bitterness, oxidation, 
astringency, etc.). Three parameters can induce the development of off-
flavors in pasteurized milk: development of bacteria in milk, proteolysis, 
and or lypolysis of milk components. At higher bacterial counts, the 
bacterial enzymatic activities might act synergistically with these 
phenomena to induce off-flavors (Murphy et al., 2016). in high SCC 
pasteurized milk, free fatty acids (resulting from lipolysis) and casein 
hydrolysis increased. Elevated levels of free fatty acids have been 
associated with rancidity (Ma et al., 2000). Extensive proteolysis in milk 
can so result in the accumulation of small hydrophobic peptides, causing 
bitterness (Li et al., 2014) and astringency (Santos et al., 2003). 
However, high SCC pasteurized milk has scored higher for bitterness and 















SCC <200 SCC 200-500 SCC 500-750 
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4.2 Bulk milk somatic cell count in different season 
Comparing the means of somatic cell count showed significant 
differences in somatic cell count between winter and summer seasons (p 
< 0.05). Figure ‎4.9, bulk milk somatic cell count in winter showed the 
lowest. BMSCC in winter, warm, and summer season were 380,150, 
410,316, and 431,633 cells/mL, respectively.  
 
Figure ‎4.9  Somatic cell counts in different seasons. 
The health status of the animals udders (mastitis or inflammation) is 
the most important cause of elevated milk SCC; season is also known to 
influence milk SCC (Rajcevic et al., 2003). BMSCC in summer also 
observed in other countries (Yarabbi, 2014). The rise in BMSCC is 
probably not entirely due to greatly increased ambient temperatures (heat 
stresses) since the effect can be seen in countries that do not have 
particularly hot summers. Summer rise in BMSCC could be caused by (i) 
an increase in intramammary infections (IMI) in summer months (Najafi 
et al., 2009); (ii) a general increase in all cow SCC due to other stress 
such as changes in diet and mixing of groups (Bruckmaier et al., 2004); 
(iii) by a stage of lactation effect (Atakan, 2008); (iv) a mixture of the 
above and other influences. Thus, careful attention to proper milking 









































dairy industry considers the implementation of premium quality payment 
programmes to motivate dairy producers to lower SCC in milk. 
4.2.1 The effect of season on milk yield of bulk milk 
The milk yield was found to be affected by season (Table ‎4.3). The 
lowest milk yield was obtained in summer season followed by warm and 
winter season. Milk yield in summer was lower than other season. 
Rajcevic et.al (2003) indicated the decrease in milk yield might be 
because of high environmental temperature and humidity during summer. 
Table ‎4.3  Means of milk yield (liters) by season 
Farm  Milk yield in different season (Liters) 
Winter Warm Summer 
A1  975 844 781 
A2  3389 3259 3145 
B1  1619 1506 1344 
B2  1795 1636 1513 
C  324 306 281 
 
4.2.2 The effect of season on milk composition of bulk milk 
The effects of seasonal variation on milk composition have reported 
that the concentrations of many constituents and the physico-chemical 
properties vary throughout the year to different extents (Najafi et al., 
2009). Rajcevic et al. (2003) reported that fat and lactose contents were 






Table ‎4.4  Means of milk fat and protein contents (%) and lactose by 
season 
 Group of season SEM 
















SEM : Standard error of mean. 
a-c
Means within a row with different superscripts are significantly 
different. 
Means of milk fat and lactose contents in different seasons are given 
in Table ‎4.4. The differences of fat and lactose content between  winter 
and summer season were significant (P < 0.05), but the protein content 
were not significant between winter and summer season (Table ‎4.4). The 
differences might be caused by changes in temperature among seasons in 
the region of the study. Fat and lactose contents were lower in summer 
season compared to winter season (Green et al., 2006).  
Season is an environmental factor affecting milk composition and 
SCC. Yarabbi et al. (2014) reported on higher content of lactose and fat 
in autumn and winter following by spring and summer. Syridion et al. 
(2012) informed on lower content of fat in June samples of milk while the 
highest content of fat was found in November;  the highest contents of 
proteins were found in October and November; the content of lactose was 
the lowest in December; SCC was higher in summer months. Our results 
agree with the findings of latter authors, which variation is related to 
changes in climatic conditions (Yasmin et al., 2012).  
4.2.3 The effect of season on physical and chemical properties of bulk 
milk 
The seasonal effect was not significant on pH, titratable acidity, and 
ethanol stability; ionic calcium content between winter and summer 
season was significant (Table ‎4.5).  
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Table ‎4.5  Means of pH, titratable acidity, ionic calcium and ethanol 
stability by season 
 Group of season SEM 
 Winter  Warm Summer 
pH 6,69
 
 6,66  6,69 0.05 
TA
1
 (%) 0,16 0,16 0,16 0.001 
iCa
2
 (mM)  2.86
a








 82,4 83,4 82,4 3.56 
SEM : Standard error of mean. 
1
TA : titratable acidity. 
2





Means within a row with different superscripts are significantly 
different. 
 
Results showed that ionic calcium concent in the summer season 
were lower than in winter season. Tanaka et al. (2011) showed Less than 
10% of the total calcium in milk is in its ionic form. The calcium 
concentration in milk is affected by environmental and physiological 
conditions. It has been reported that a high ambient temperature decreases 
the total calcium and other minerals concentrations in milk (Tanaka et al., 
2011).  
The mean ionic calcium value of all milk samples in winter, warm, 
and summer season was 2.86, 2.67, and 2.41 respectively (Table ‎4.5).The 
ion calcium concentration of bulk milk reported by Lin (2002) was 1.96 
mM. Difference between the two results might be derived from 
environmental temperature and physiological condition of the cows and 
also on the difference of temperature during the ionic calcium analysis. 
4.2.4 Effect of season on mircobial properties of bulk milk 
The seasonal effect was significant on total bacterial count. Means 







CFU/mL respectively (Figure ‎4.10). High 
values of milk total bacterial count in summer season agree with the 
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results reported by Elmoslemany et al. (2010), who concluded that high 
milk bacterial counts during summer and spring were related to warmer 
environmental temperature allowing bacteria to grow faster than in the 
other seasons. 
 
Figure ‎4.10  Means of total bacterial counts in different SCC levels. Box: 
25th and 75th percentiles, bars: min and max of data; 
median: a vertical line within the box; mean: a rhombus 
inside the box. 
Raw milk quality at farm level is an important component 
influencing the performance of the whole dairy chain. A key parameter of 
raw milk quality is its hygienic profile, which is characterized by 
contamination levels and specific distributions of microorganisms. 
(Elmoslemany et al., 2009). Season effect is also important that 
temperature and humidity variations can have strong effect on bacterial 
counts in milk. Season affects total aerobic count with a positive trend 
during summer and an opposite one in winter (Zucali et al., 2011). 
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4.3 Relationship between BMSCC and milk quality of cow 
4.3.1 Correlation for relationship between BMSCC and milk 
composition 
Correlation coefficients between somatic cell count level and milk 
compositions in bulk milk are listed in Table ‎4.6. Fat and protein content 
in bulk milk were significantly (p < 0.001) correlated with bulk milk 
somatic cell count. BMSCC was signicantly correlated with lactose 
content (p < 0.01). BMSCC showed significant positive relationship to 
both fat and protein content in bulk milk. But a nagative relationship to 
lactose content. 
Table ‎4.6  Correlation coefficients (r) between bulk milk somatic cell 
count counts (TBMSC), and fat, protein and lactose (%) 
 Fat Protein Lactose 
BMSCC 0.491***  0.591***  -0.500***  
Fat -  0.227 ns  -0.153 ns  
Protein  -  -0.353***  
Lactose   -  
*P < 0.05; **P < 0.01; ***P < 0.001. ns, not significant. 
Gargouri et al. (2008) obtained a positive correlations between milk 
fat content and total BMSCC (P < 0.01) were found. A negative 
correlation (p < 0.001) was observed between SCC and lactose  (Table 
‎4.6), which is in accordance with previous results from Yarabbi et al. 
(2014) that SCC negatively affected lactose content. Reduction in lactose 
contents in milk presenting high SCC. According to Rajcevic et al. 
(2003). Mastitis disease causes decreasing milk lactose through damaging 
the secretary cell that produce milk in mammary glands. 
4.3.2 Correlation for relationship between SCC and physical and 
chemical properties of bulk milk 
Correlation coefficients between somatic cell count and physico-
chemical properties of bulk milk are listed in Table ‎4.7. pH and ionic 
55 
 
calcium of milk were significantly positive (p < 0.01) correlated to bulk 
milk somatic cell count. BMSCC was signicantly negative correlated to 
ethanol stability (p < 0.001). BMSCC did not correlated to titratable 
acidity.  
Table ‎4.7  Correlation coefficients (r) between bulk milk somatic cell 
count counts (TBMSC), and pH, TA, iCa and ES (%) 
 pH TA iCa ES 
BMSCC 0.870***  0.142 ns  0.749***  -0.833***  
pH -  -0.215* 0.388 **  0.687***  
TA  -  0.171 ns  -0.145 ns  
iCa   -  -0.660***  
ES    -  
*P < 0.05; **P < 0.01; ***P < 0.001. ns, not significant. 
Lewis et al. (2011) noted that ionic calcium concentration is 
influenced by the amount and type of casein, phosphates, citrates and by 
the pH of the milk. Ogola et al. (2007) also observed that  BMSCC was 
positively correlated with pH  (p < 0.001) because mastitis can lead to the 
transfer of components from blood to milk, including citrates, 
bicarbonates, and Na and Cl ions. Higher levels of citrate and bicarbonate 
found during udder inflammation may be responsible for elevated pH 
levels. Lin (2002) noted there was a significant negative relationship 
between ionic calcium and ethanol stability in milk. High ionic calcium 
causes the negative charge to reduce and promotes instability at lower 
concentration of ethanol. 
4.4 Effect of individual somatic cell count on milk quality  
4.4.1 Effect of individual somatic cell count on milk composition 
Individual milk samples were divided into two groups based on 
healthy quarter (below 400×10
3
/mL) and infected quarter in the same 
cow. Milk Samples form infected quarters compared for milk quality with 
the milk samples from healthy quarter within the same cow. In infected 
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quarter, it was observed that fat and protein content were significantly 
higher and lactose contents was significantly lower (Table ‎4.8).  
Table ‎4.8  Effect of individual somatic cell count on milk composition 





Milk component (%) 


























   Subclinical mastitis  *** *** *** *** 
   Lactation month  *** ** ** * 
   Parity  *** * * ** 
SEM : Standard error of mean 
a-c
Means within a column with different superscripts are significantly 
different  
*P < 0.05; **P < 0.01; ***P < 0.001. ns, not significant. 
Gargouri (2008)  showed a positive correlation between Lipolytic 
enzyme activity and somatic cell count in milk. The most important 
enzymes that somatic cells produce in response to mammary glands 
infection are lipolytic enzymes. Leucocytes produced in response to 
infection of the mammary gland, which produced lipolytic enzymes 
(Batavani et al., 2007). Najafi (2009) suggested that these lipolytic 
enzymes damage the milk fat globule membrane, exposing milk fat to 
degradation by lipoprotein lipase in the milk. This increase in lipolysis 
leads to elevated levels of free fatty acids, which can cause development 
of rancid flavours in the milk. 
According to Table ‎4.8, Individual somatic cell count in milk 
significantly influenced the value of protein content (P < 0.05). 
Individual milk from infected quarter showed higher protein. These 
findings show that the change of milk composition with variation in SCC 
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were similar with previous researches Yarabbi (2014) that total protein 
percentages increased with increase in SCC. Reasonable explanation that 
increased protein percentage was mainly from the serum protein fraction 
when cows responded to infection. Gargouri (2008) investigated changes 
in the protein components of raw milk with different somatic cells count. 
Rajcevic (2003) reported that The results showed that increasing somatic 
cells causes little change in milk protein measure and its due to reducing 
of casein in milk. 
Table ‎4.8, Individual somatic cell count in milk significantly 
influenced lactose content (P < 0.05). Individual milk from infected 
quarter showed lower lactose. Garcia et al. (2015) indicated somatic cell 
count in udder reduced biosynthetic ability of the secretory cells. High 
SCC milk had lower lactose content, which also has been found by 
Yarabbi (2014). Mastitis causes decreasing milk lactose through 
damaging the secretary cell that produce milk in mammary glands. 
Breed, parity, stage of lactation, type of birth, estrus, diurnal, 
monthly, and seasonal variations contribute significantly to changes of 
SCC in milk of dairy cows. Stage of lactation is the most important non 
infectious factor associated with rising SCC levels (Hagnestam et al., 
2009).  
4.4.2 Effect of individual somatic cell count on Physical and chemical 
properties 
There were significant differences in pH, titratable acidity, ionic 
calcium (iCa) and ethanol stability of individual milk in infected and 
healthy quarters (Table ‎4.9).   
Table ‎4.9  Effect of subclinical mastitis on Physical and chemical 
properties 











































   
   Subclinical mastitis *** *** ns *** *** 
    Lactation month  *** ns ns ** ns 
    Parity  *** ns ns ns ns 
SEM : Standard error of mean 
1
TA : titratable acidity. 
2





Means within a column with different superscripts are significantly 
different. 
 
These Results concurred with Ogola (2007) that the changes were 
thought to be linked to the reduced secretory activities of the mammary 
cells and increased permeability of the mammary epithelium. This can 
lead to the transfer of components from blood to milk, including citrates, 
bicarbonates, Na, and Cl ions. Higher levels of citrate and bicarbonate 
found during udder inflammation may be responsible for elevated pH 
levels. Yarabbi (2009) reported that  increasing somatic cells count 
causes increasing pH. Natural pH of raw milk is about 6.6. In this case 
reach to 6.9 or higher. pH more than 6.7 was known as symptoms of 
mastitis disease. 
Table ‎4.9 showed that the acidity of infected quarter milk was 
significanly lower than milk from healthy quarter (p < 0.05). The lower 
values of titratable acidity obtained during the present study was in 
agreement with Yarabbi (2014) who reported significant association 
between mastitis and low milk acidity, which might be due to more 
alkaline constituents of the blood that passing into the milk. Acidity of 
healthy milk is about 0.14 - 0.16%; but by increasing somatic cells in 
mastitis disease, acidity reduces to less than 0.14%.  Most studies that 
have been done on milk indicate that increasing the somatic cells count of 
milk lead to decreasing acidity. 
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Milk from infected quarter exhibited significantly (P < 0.05) higher 
ionic calcium (iCa) levels than healthy udder quarter. These results 
agreed with Lewis (2011) found that the range for subclinical mastitis 
milk samples was between 2.43 and 3.38 mM (average 2.90 mM). In the 
contrary, Ogola (2007) exhibited the lower Ca level found in infected 
quarters. Result also showed that, milk from infected quarter had a 
significantly (P < 0.05) lower ethanol stability (72%) than healthy quarter 
(84%). Tsioulpas (2007) found that the negative relationship between free 
iCa and ethanol stability‎for‎individual‎cow’s‎milk.‎ 
Results illustrated that there were wide variations in milks from 
individual cows. A further study from milk taken at the same time from 
six cows at different stages of lactation gave ionic calcium values 
between 1.43 and 2.50 mm. Ethanol stability results suggested that milk 
sample was unstable in 75% ethanol when the ionic calcium level of milk 
was higher than 2.00 mm and stable when it was lower than 2.00 mm. 
The ethanol stability values were related more to ionic calcium 
concentration than to lactation stages or pH value (Lin, 2006). 
 
4.4.3 Effect of individual somatic cell count on Microbial properties 
In individual milk from infected quarters, the total bacterial counts 
(TBC) were significanly higher (P < 0.05) . The TBC of milk from  
healthy quarter  was 2.57 x10
3
CFU/mL, while TBC of milk from Infected 
quarter had 10.6 x10
4
CFU/mL (Table ‎4.10). 
Table ‎4.10  Effect of individual somatic cell count on total bacterial 
counts 
Group n SCC (x10
3
/mL) TBC (CFU) 
Healthy  30  157.483
 a
 2.57 x 10
3 a
 
Infected  30  1818.317
 b






Means within a column with different superscripts are significantly 
different (P < 0.05).  
The total bacterial counts in individual milk increased with  increase 
somatic cell counts. Effect of subclinical mastitis on total bacterial count 
depends on microbial infection and steps of infection. Microorganisms 
that affect the microbial amount include Streptococcus agalactiae and 
Streptococcus uberis. Other pathogenic bacteria such as Staphylococcus 
aureus can effect on microbial load. Also Botaro (2015) investigated  
Staphylococcus aureus subclinical mastitis at quarter level has increased 
milk somatic cell counts.  
 
